EOG Resources, In¢
600 Seventeenth Stre
Suite 1000N

Denver, CO 80202
Main: 303-572-9000

eogresources oz

October 6, 2014

Attn: O&G Production Facilities :
Wyoming Department of Environmental Quality AN

Air Quality Division n
Herschler Building, 2-E

122 West 251 Street f
Cheyenne, Wyoming 82002

RE: EOG Resources, Inc. X
Air Permit Application — Ballista 202-1003H Facility N, a
Campbell County, Wyoming R UCDLES

Dear WDEQ:

EOG Resources, Inc. (EOG) is submitting the enclosed Chapter 6 Section 2 (C6 S$2) air permit application
in adherence to the Wyoming Department of Environmental Quality (WDEQ) Qil and Gas Production
Facilities Permitting Guidance. The air permit application is being submitted for Ballista 202-1003H which
is a new well.

First Date of | Natural Gas Rate! Crude Qil Rate’
WallName ARLHuUmbLr | o duction (MMSCFD) (BPD)
Ballista 202-1003H 49-005-61806 07/10/2014 0.7311 3901

1 Based on 30 days production, after 0.6 decline factor.

The crude oil has an API gravity of 45.43 and is produced in five (5) storage tanks and hauled away by
truck as necessary. The produced water is produced in two storage tanks and also hauled away as
necessary. The tank vapors from both the crude and produced water tanks are routed to the smokeless
Zeeco Tri-Tip Flare that has a vendor guaranteed destruction efficiency of 98%.

In the event the pipeline is shut-in and there is a need to flare the gas rather than put it into the pipeline,
the gas from the fuel gas scrubber and the liquids off the treater will be sent into the emergency tank (ET)
and then to the Tri-Tip Flare for control, instead of venting to atmosphere uncontrolled. An orifice plate
has been installed to limit or slow the volume of gas flowing to the flare in the event of an upset. In
addition, the tank has a high level controller to shut the well in and prevent tank overflows. We have
included a very conservative 3,000 hours per year of flaring emissions in the calculations to account for
planned shut-downs. The flare has a vendor guaranteed destruction efficiency of 98%.

The Ballista 202-1003H well is located in the SE/SE Quarter of Section 10, Township 41 North, Range 73
West, in Campbell County, Wyoming.

e Ballista 202-1003H - latitude 43.533897, longitude 105.607122
The signed original copy of the C6 S2 permit application is included as Attachment A. Attachments B and
C contain a flow diagram/plot plan of the emissions unit and facility process description, while Attachment
D contains the current production rates for the wells. Gas/oil analyses are contained in Attachment E,
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and detailed emission calculations and supporting documentation are provided in Attachment F. Two
additional copies of the C6 S2 application forms and attachments as discussed above are also included.

We trust the attached permit application package will meet your expectations and that you will not
hesitate to call me at (303) 262-9914 or Jamie Christopher of SLR at (970) 999-3969 if you have any
questions or need additional information. We appreciate your prompt attention to this most important
project.

Sincerel

Jason Rauen
EOG Environmental — Denver Division

cc: File — Well
Jamie Christopher, SLR

Attachments: As stated
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Attachment A -Wyoming Permit Application Forms

WDEQ Form AQD-0G0
WDEQ Form AQD-0G00
WDEQ Form AQD-0G1
WDEQ Form AQD-0G2
WDEQ Form AQD-OG3
‘WDEQ Form AQD-OG6



STATE OF WYOMING

Department of Environmental Quality - Air Quality Division
Oil & Gas Production Facilities C6 S2 Permit Application

Company Name: EOG Resources Inc. 4 2

Facility Name: Ballista 202-1003H 2 )

Cal
9

o

5 S/
./

To Be Completed by WDEQ-AQD

Reviewer
Copy to
Cynthia
D.E.
File:

Form AQD-0GO0
Application March 2010




STATE OF WYOMING

Oil & Gas Production Facilities

Checklist for Complete Application

Department of Environmental Quality - Alr Quality Division

JHH HH HHHHHHHHHE?

SCENARIO 1

SCENARIO 2

X

Company Name/Contact Information
Well/Facility Name and API #
Legal Locations
Existing Permit/Waiver #'s
List of Equipment Onsite
Plot Plan
Process Description
Current Production Rates
Gas/Condensate Analyses

All Pertinent Dates

(date of first production, control installation date)

Emission Models (Input/Output)

Other Calculations
(heaters, pneumatic equipment, truck loading, etc.)

All Applicable Application Forms
DEQ Application Cover Sheet

Facility Location
Specify: STATEWIDE

Dehydration Unit Presumptive BACT
check appropriate box

Form AQD-OG00
Completeness Checklist March 2010

DEQ-AQD

10000 Uoooouooud

SCENARIO 1

SCENARIO 2

NA
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STATE OF WYOMING F’“i :

Department of Environmental Quality - Air Quality Division

Oil and Gas Production Facilities C6 $2 Permit Application
Application Cover Sheet

N
\

submit (1) one signed original copy AND (1) one electronic copy of the application OR (3) paper copies, one w/ original signature

Company Name EOG Resources Inc.

Facility Name Ballista 202-1003H

API Number 49-005-61806

For more than one well, list additional wells & associated API numbers on Form AQD-OGS.

OFFICIAL CONTACT PERSON

Name Jason Rauen Title  Senior Environmental Specialist

Address 600 17th Street, Suite 1000N, Denver, Colorado 80202

Telephone (303) 262-9914 Fax (303) 262-9449 E-mail Jason Rauen@eogresources.com
LOCATION
County Campbell

Legal Description 1/41/4  SEISE Section 10 T 41N R 73W

Latitude 43° 32' 2.0292" Longitude  105° 36" 25.6392"

FACILITY INFORMATION

Type of Facility: Single Well PAD X Centfral Tank Battery
Type of Application: New Construction X Modified Facility
First Date of Production ~ 10-Jul-14 Date of Modification

Producing Field Name Crossbow

Producing Formation(s) Niobrara

Existing Air Quality Permit / Waiver Numbers  Not Applicable

Pending Air Quality Permit Application Numbers Not Applicable

| _$\Scy\ %O\U\B I~ Senor Trvionnental Speciaied

Responsible Official Title -

state that | have knowledge of the facts herein set forth and that the same are true and correct to the best of my knowledge and belief. | further
certify that the emission rates listed on this certification reflect the anticipated emissions due to the operation of this facility.
The facility will operate in compliance with all Wyoming Air Quality Standards and Regulations.

Signature

Date \@/é /7«9’5/"'(
[/

Signature Required

FORM AQD-0G1

Application Coversheet March 2010




STATE OF WYOMING
Department of Environmental Quality - Air Quality Division
Oil and Gas Production Facilities C6 S2 Permit Application

Equipment List

Company Name EOG Resources Inc.

Facility Name Ballista 202-1003H

List all production equipment at the site including all pressurized vessels with the potential for flash emissions, all hydrocarbon liquids and produced water storage
anks, all dehydration units, all pneumatic pumps, all natural gas-fired burners and heaters and all emission control equipment and devices. Pressurized vessels with
he potential for flash emissions are all vessels that vent vapors to the atmosphere during times other than upset or emergency conditions (water knockouts, 2-phase
and 3-phase separators, heater treaters, gun barrels, scrubber pots, etc). Provide design ratings for dehys (MMCFD), process heaters, burners and pilots (MMBtu/hr,
SCFH). Provide size of preduction & water storage tanks (BPD). For dehydration units indicate if the unit includes a glycol flash separator and/or reboiler still vent
condenser. For emission control combustors/flares indicate design rating (MMBtu/hr, SCFD) and combustor/flare height (ft). Provide pneumatic pump motive gas
useage (SCFH).

If more space is required, continue on page 2 of this sheet.

(1) Trace Line Heater 0.350 MMBtu/hr (Natco), S/N LL9F54901-02

(1) Treater w/ 0.750 MMBtu/hr (Baileys Welding & Machine), SIN 1051-4

(1) Vapor Recovery Tower (VRT) - RCH Industrial 27' X 240D, 125#WP S/N 14-15605, flashed gas from the VRT discharges into the
Zeeco Tri-Tip Flare (Tri-Tip Flare).

(1) Truck Loading

(5) 400-bbl Kustom Koncepts Crude Qil Tanks (vent to Tri-Tip Flare)

(2) 400-bbl Kustom Koncepts Produced Water Tanks (vent to Tri-Tip Flare)

(1) Smokeless Zeeco Tri-Tip Flare, continuous pilot, S/IN N/A (Tri-Tip Flare) for flashed gas from VRT emissions control and tanks
installed prior to first date of production (07/10/2014)

(1) 400-bbl Kustom Koncepts Emergency Tank, installed prior to first date of production (07/10/2014)

(1) Sales Gas Scrubber - L&L Enterprices S/N 161, nonbleed dump controls

(1) Fuel Gas Scrubber - L&L Enterprices S/N n/a, nonbleed dump controls

(1) VRT Vent Line Combustor Scrubber - L&L Enterprises S/N 76 - nonbleed dump controls

(1) Tank Vent Line Combustor Scrubber - L&L Enterprises S/N 77 - nonbleed dump controls

(1) Pneumatic Trace Pump: (Vents to Tri-Tip Flare)

(1) Pneumatic Recycle Pump: (Vents to Tri-Tip Flare)

(1) Tank Vent Scrubber Pneumatic Pump (Vents to Tri-Tip Flare)

(1) VRT Scrubber Pneumatic Pump (Vents to Tri-Tip Flare)

Controllers are all Non-Bleed

JExample:

Form AQD-0G2

Equipment List March 2010




STATE OF WYOMING

Department of Environmental Quality - Air Quality Division
Oil and Gas Production Facilities C6 S2 Permit Application

Storage Tanks, Pressurized Vessels & Pneumatic Pumps

Use as many copies of this form as necessary to include all tanks, vessels and pumps.

Company Name EOG Resources Inc.

Facility Name  Ballista 202-1003H

STORAGE TANKS

Below, list all atmospheric tanks used to store liquids transferred from an upstream vessel or wellhead. Upstream
vessels include separators, treaters, flash tanks, FWKOs, gun barrels, tanks, etc. If more than one tank of the same size
is used for the same purpose, receiving fluids from the same upstream vessel, those tanks may be combined on one line.

size (bbl) use (condensate / oil / H;0) total throughput (bpd) upstream vessel upstream vessel pressure (psig)
5-400 oil 390 Heater Treater/VRT 12517250
2-400 Produced Water Heater Treater/VRT 1251250
1-400 emergency tank Heater Treater/NVRT 125/ 250

PRESSURIZED VESSELS List each vessel separately.

Pressurized vessels include FWKOQ's, heater-treaters, separators (2-phase & 3-phase), gas boots, gun barrels, flash tanks, ete...

operating pressure i
vessel (psig) upstream vessel upstream vessel pressure (psig)
Heater Treater 250 well head
VRT 125 Heater Treater
What is the API gravity of the SALES oil or condensate at this facility? 45.4
Does this facility handle sour oil / gas? YES NO X

EMISSION CONTROL DEVICES & SYSTEMS for FLASH VAPORS & PRESSURE VESSEL PROCESS STREAMS

Identify each emission control system or device and the date(s) of installation for each.

All of the tanks are routed to the smokeless Tri-Tip Flare capable of 98% destruction efficiency.

Combustion Device Emission Controls (if applicable)
Date of Installation  Prior to first date of production (07/10/2014)

Manufacturer Zeeco

Smokeless Design? Yes X No
Excess Oxygen (%)
VOC Destruction Effeciency (%) 98% HAP Destruction Efficiency (%) 98%
Maximum Design Throughput (SCFD) Minimum Design throughput (SCFD)
Actual Waste Gas Volume (SCFD) 2,253 Waste Gas Heat Content (Btu/SCF) 2,786
Burner Rating (MMBtu/hr)
Ignition System: Pilot X Electric Spark Other
Continuous Pilot? Yes X No
Pilot Gas Volume (SCFM) 0.28 - T
Is the Combustion Device Monitored?  Yes X No How? Infrared Sensor

PNEUMATIC PUMPS

Describe each pneumatic pump using natural gas as the motive gas. Indicate where motive gas is vented (atmosphere or other).

(1) Tank Vent Scrubber Pneumatic Pump (Vents to Tri-Tip Flare)

(1) VRT Scrubber Pneumatic Pump (Vents to Tri-Tip Flare)

(1) Pneumatic Heat Trace Pump (Vents to Tri-Tip Flare)

(1) Pneumatic Recycle Pump (Vents to Tri-Tip Flare)

Form AQD-0G3

Storage Tanks, Pressurized Vessels & Pneumatic Pumps ~ March 2010




STATE OF WYOMING Pk

2 %
Department of Environmenial Quality - Air Quality Division £ &> %
Oil and Gas Production Facilities C6 S2 Permit Application § §’

EMISSION SUMMARY -

Company Name EOG Resources Inc.
Facility Name _ Ballista 202-1003H

This form must be completed for each emission source at the facility. A list of the emission sources which
must be considered is found in Appendix B of the C6 $2 0&G Production Facilities Permitting Guidance.

UNCONTROLLED EMISSIONS (Tons Per Year)
These are the total uncontrolled, potential emissions from each source.

EMISSION SOURCE
(.., tank, natural gas-fired heater, rel_)oiler still VOCs |total HAPs NOy co S0, H.S
vent, glycol flash separator, pneumatic pump,
separator gas vent, water knockout vent, etc.)
Crude Oil Tanks 46.05 1.50
Produced Water Tanks 0.34 0.01
o Tri-Tip Flare - Tanks note a note a 0.09 0.50 0.00
g Vapor Recovery Tower 413.60 15.38
é Tri-Tip Flare - VRT note b note b 0.72 3.90 0.00
&
= Process Heaters 0.02 0.01 0.38 0.16 0.00
% Pneumatic Pumps 6.94 0.13
@ Truck Loading 5.8 025
Fugitives 1.78 0.09
Treater Gas Flare 967.95 17.57 10.23 55.67 0.07
Total 1,445.3 35.0 11.4 60.2 0.08 0.00
Note a: The VOC and HAP emissions from the Tri Tip Flare are accounted for in the crude oil and produced water tanks.
Note b: The VOC and HAP emissions from the flashing occuring in the VRT that are sent to the Tri Tip Flare are accounted for in the VRT. The
vapors are currently sent to the Tri Tip Flare that has a vendor guaranteed destruction efficiency of 98% or higher. VRT emissions are presented
p from tank emissions to show where the emissions are coming from.
CONTROLLED EMISSIONS (Tons Per Year)
These are the total emissions from each source. Include controlled emissions from each controlled source and
uncontrolled emissions from each source which does not require control, such as process equipment burners.
EMISSION SOURCE ¥OCs |total HAPs NOy co SO, H,S
Crude Oil Tanks 0.92 0.03
Produced Water Tanks 0.01 0.00
- Tri-Tip Flare - Tanks note ¢ note ¢ 0.09 0.50 0.00
g Vapor Recovery Tower 8.27 0.31
5 Tri-Tip Flare - VRT note d note d 0.72 3.90 0.00
P Pracess Heaters 0.02 0.01 0.38 0.16 0.00
"="': Pneumatic Pumps 0.14 0.00
= Truck Loading 5.18 0.25
Fugitives 1.78 0.09
Treater Gas Flare 19.36 0.35 10.23 55.67 0.07
Total 35.7 1.04 11.4 60.2 0.08 0.00

Note c: The VOC and HAP emissions from the Tri Tip Flare are accounted for in the crude oil and produced water tanks.

Note d: The VOC and HAP emissions from the flashing occuring in the VRT that are sent to the Tri Tip Flare are accounted for in the VRT. The
vapors are currently sent to the Tri Tip Flare that has a vendor guaranteed destruction efficiency of 98% or higher. VRT emissions are presented
separate from tank emissions to show where the emissions are coming from.

HAZARDOUS AIR POLLUTANT SUMMARY (Tons Per Year)

Complete this section for each emissions source if TOTAL HAPs from that source are 9 TPY or greater.

SOURCE Benzene Toluene Ethyl-Benzene Xylenes Other

Not Applicable - HAP Emissions <9 TPY

Form AQD-0G6

Emission Summary March 2010

Page 1 of 1




Attachment B - Flow Diagram and Plot Plan of Emission Units and/or
Facility
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Attachment C - Process Description



Process Description
Ballista 202-1003H Oil & Gas Production Facility

Ballista 202-1003H is an oil and gas production facility located in Converse County, Wyoming that
currently receives production from one well (Ballista 202-1003H). The well produces both crude oil and
natural gas. The facility consists of the following sources of emissions:

* Five (5) Crude Oil Storage Tanks (400 bbl capacity each);

e Two (2) Produced Water Storage Tanks (400 bbl capacity);

e One (1) Smokeless Zeeco Tri-Tip Flare (Tri-Tip Flare);

e Truck Loading Operation;

e One (1) Treater (0.750 MMBtu/hr burner capacity);

e One (1) Trace Line Heater (0.350 MMBtu/hr burner capacity);

e One (1) Vapor Recovery Tower (VRT);

e One (1) Pneumatic Trace Pump (controlled via Tri-Tip Flare);

¢ One (1) Pneumatic Recycle Pump (controlled via Tri-Tip Flare);

e Two (2) Pneumatic Scrubber Pumps (controlled via Tri-Tip Flare);

e Fugitive Components; and

e One (1) Emergency Tank (400 bbl capacity).
The crude oil has an API gravity of 45.4 and is produced in five storage tanks and hauled away by truck
as necessary. The produced water is produced in two storage tanks and also hauled away as necessary.

The tank vapors from the well’s crude and produced water tanks are controlled and routed to the
smokeless Zeeco Tri-Tip Flare (Tri-Tip Flare) that has a vendor guaranteed destruction efficiency of 98%.

Production from the well flows to the heater treater where liquids are separated and the water is sent to
the produced water tanks and the oil is sent to the vapor recovery tower (VRT). Qil from the VRT is sent
to the five (5) production oil tanks, and the flashed gas from the VRT and tanks is sent to the Tri-Tip
Flare. All of the controllers are non-bleed.

In the event the pipeline is shut-in and there is a need to vent the gas rather than put it into the pipeline,
the gas from the fuel gas scrubber and the liquids off the treater will be sent into the emergency tank (ET)
and then to the Tri-Tip Flare for control, instead of venting to atmosphere uncontrolled. An orifice plate
has been installed to limit or slow the volume of gas flowing to the flare in the event of an upset. In
addition, the tank has a high level controller to shut the well in and prevent tank overflows. We have
included a very conservative 3,000 hours per year of flaring emissions in the calculations to account for
planned shut-downs. The flare has a vendor guaranteed destruction efficiency of 98%.

The Ballista 202-1003H well is located in the SE/SE Quarter of Section 10, Township 41 North, Range 73
West, in Campbell County, Wyoming.

¢ Ballista 202-1003H - latitude 43.533897, longitude 105.607122
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Attachment D - Current Production Rates



Ballista 202-1003H

Date Oil Prod Gas Prod Water Prod
(bbls) (mcfd) (bbls)

9/3/2014 0 0 0
9/2/2014 0 0 0
9/1/2014 0 0 0
8/31/2014 0 0 0
8/30/2014 0 0 0
8/29/2014 0 0 0
8/28/2014 0 0 0
8/27/2014 0 0 0
8/26/2014 3 0 0
8/25/2014 10 32 7
8/24/2014 265 749 73
8/23/2014 259 759 67
8/22/2014 261 784 70
8/21/2014 282 711 67
8/20/2014 263 824 83
8/19/2014 257 735 70
8/18/2014 269 738 80
8/17/2014 293 801 86
8/16/2014 278 808 75
8/15/2014 277 814 130
8/14/2014 276 822 87
8/13/2014 290 940 90
8/12/2014 289 873 97
8/11/2014 659 907 110
8/10/2014 307 941 107
8/9/2014 203 953 107
8/8/2014 311 946 110
8/7/2014 309 921 110
8/6/2014 326 1073 137
8/5/2014 351 953 107
8/4/2014 312 965 113
8/3/2014 339 869 106
8/2/2014 333 911 133
8/1/2014 311 1186 136
7/31/2014 369 1073 172
7/30/2014 364 929 186
7/29/2014 365 1068 180
7/28/2014 378 1149 143
7/27/2014 388 1071 167
7/26/2014 417 1090 193
7/25/2014 389 1233 247
7/24/2014 427 1314 213
7/23/2014 419 1531 217
7/22/2014 593 1711 235

Page 1 of 2




Ballista 202-1003H

Date Oil Prod Gas Prod Water Prod
(bbls) (mcfd) (bbls)
7/21/2014 569 1498 317
7/20/2014 598 1441 296
7/19/2014 1508 1327 281
7/18/2014 873 1417 267
7117/2014 1625 1606 299
7/16/2014 1196 1794 276
7/15/2014 1475 2032 287
7/14/2014 1634 1988 250
7/13/2014 1017 1327 142
7/12/2014 675 1043 115
7/11/2014 925 665 204
7/10/2014 237 400 262
Totals 23,864.0 49,782.0 7,307.0
Daily AVG 426.1 889.0 130.5
Daily MAX 1,634.0 2,032.0 317.0
First 30 Days| 0Qil Prod Gas Sales Water Prod
(BPD) (MMscfd) (BPD)
Daily AVG 634.4 1.218 196.7
0.6 Decline
Factor 380.7 0.731 118.0
Last 30 days| Oil Prod Gas Sales Water Prod
8/24 -7/26 (BPD) {MMscfd) (BPD)
Daily AVG 323.0 0.914 62.3
0.6 Decline
Factor 193.8 0.548
Last 30 day Max 659.0 1,186.0 193.0

Page 2 of 2
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Attachment E - Oil and Gas Analyses



PRECISION
GA NALYSIS GAS MEASUREMENT EMISSIONS TESTING LABORATORY
}7.856 0866

-lat

EXTENDED HYDROCARBON LIQUID STUDY

CERTIFICATE OF ANALYSIS
Company: EOG Resources Sample Name: Ballista 202-1003H
Podwer River Basin
Date Sampled: 7/10/2014 Sample Number: 14071101-03
Sample Location: Wyoming Date Tested: 7/11/2014
Sample Pressure: 800 PSI Test Method: GPA 2186M
Sample Temperature: 70 DEGF
County: Campbell Date Reported: 7/11/2014
Note: Due to the nature of H2S, the values of
Sampling Method: GPA 2174 H2S reported may be lower than actual.
Type Sample: SPOT
Components Mole % Weight % Lig. Vol. %
Hydrogen Sulfide 0.0000 0.000 0.000
Oxygen 0.0000 0.000 0.000
Carbon Dioxide 0.1359 0.047 0.040
Nitrogen 0.0086 0.002 0.002
Methane 6.9374 0.867 2.023
Ethane 8.2895 1.942 3.814
Propane 10.8439 3.726 5.140
iso-Butane 2.0816 0.943 1172
n-Butane 6.5227 2.954 3.538
iso-Pentane 2.9914 1.682 1.882
n-Pentane 4.2267 2.376 2.636
Hexanes 3.0790 2.067 2178
Heptanes 7.1129 5.553 5.646
Octanes 5.9512 5.297 5.245
Nonanes 2.4196 2.418 2.343
Decanes+ 32.8131 65.373 59.953
Benzene 0.3200 0.195 0.154
Toluene 1.6677 1.197 0.960
Ethylbenzene 0.1226 0.101 0.081
Xylenes 1.1217 0.928 0.750
n-Hexane 2.9872 2.006 241413
2.2,4-Trimethylpentane 0.3674 0.327 0.328
Totals 100.000 100.000 100.000
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EXTENDED ANALYSIS DATA

Components Mole % Weight % Liq. Vol. %
Hydrogen Sulfide 0.0000 0.000 0.000
Carbon Dioxide 0.1359 0.047 0.041
Nitrogen 0.0086 0.002 0.002
Methane 6.9374 0.868 2.054
Ethane 8.2895 1.943 3.871
Propane 10.8439 3.728 5.217
iso-Butane 2.0816 0.943 1.189
n-Butane 6.5227 2.956 3.591
iso-Pentane 2.9914 1.683 1.910
n-Pentane 4.2267 2.378 2.675
Hexanes 3.0790 2.069 2.211
Heptanes 7.1129 5.557 5.730
Octanes 5.9512 5.300 5.324
Nonanes 2.4196 2.419 2.378
Decanes 2.9784 3.304 3.192
Benzene 0.3200 0.195 0.156
Toluene 1.6677 1.198 0.975
Ethylbenzene 0.1226 0.101 0.083
Xylenes 1.1217 0.928 0.761
n-Hexane 2.9872 2.007 2.145
2,2 4-Trimethylpentane 0.3674 0.327 0.333
Undecanes(C11) 2.0973 2.556 2.436
Dodecanes{C12) 2.1535 2.860 2.694
Tridecanes(C13) 2.4613 3.538 3.301
Tetradecanes(C14) 1.9838 3.068 2.837
Pentadecanes(C15) 2.1655 3.586 3.295
Hexadecanes(C16) 21235 3.749 3.396
Heptadecanes(C17) 1.7899 3.356 3.012
Octadecanes(C18) 1.6272 3.229 2.878
Nonadecanes(C19) 1.1564 2.421 2.123
Eicosanes (C20) 1.7915 3.946 3.552
Heneicosanes (C21) 1.4530 3.360 3.011
Docosanes (C22) 1.0938 2.649 2.416
Tricosanes (C23) 0.9409 2.381 2121
Tetracosanes (C24) 0.6604 1.744 1.553
Pentacosanes (C25) 1.0533 2.896 2.566
Hexacosanes (C26) 0.6665 1.905 1.738
Heptacosanes (C27) 0.9211 2.734 2.488
Octacosanes (C28) 0.8950 2.755 2.423
Nonacosanes (C29) 0.6810 2171 1.907
Triacosanes (C30) 0.6894 2.273 1.991
Hentriacontane Plus (C31+) 1.4303 4.871 4.427
Totals 100.000 100.000 100.000
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ADDITIONAL BTEX DATA

Components Mole % Weight % Lig. Vol. %

2-Methylpentane 2.201 1.478 1.558

3-Methylpentane 0.878 0.589 0.621

n-Hexane 2.987 2.006 2113
2,2,4-Trimethylpentane 0.367 0.327 0.328

Benzene 0.320 0.195 0.154

Toluene 1.668 1.197 0.960

Ethylbenzene 0.123 0.101 0.081

m-Xylene 0.129 0.107 0.086

p-Xylene 0.802 0.663 0.536

o-Xylene 0.191 0.158 0.127

RELATIVE SPECIFIC GRAVITY OF DECANES+ (C10+) FRACTION, calculated 0.76298
AVERAGE MOLECULAR WEIGHT 128.265
AVERAGE MOLECULAR WEIGHT OF DECANES+ (C10+) FRACTION, calculated 255.695
TRUE VAPOR PRESSURE AT 100 F, PSIA, calculated 440.296
AVERAGE BOILING POINT, F, calculated 261.402
CUBIC FEET OF GAS / GALLON OF LIQUID, as Ideal Gas, calculated 21.382
BTU / GALLON OF LIQUID AT 14.73 PSIA, calculated 117,206.35
LBS / GALLON OF LIQUID, calculated 5.834

NOTATION: ALL CALCULATIONS PERFORMED USING PHYSICAL CONSTANTS FROM GPA 2145-09, THE TABLES
OF PHYSICAL CONSTANTS FOR HYDROCARBONS AND OTHER COMPOUNDS OF INTEREST
TO THE NATURAL GAS INDUSTRY.
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FLASHED CRUDE OIL LIQUID STUDIES
CERTIFICATE OF ANALYSIS

Sample Name: Ballista 202-1003H

Sample Number: 14071107-03

TEST PERFORMED RESULTS DATE TESTED
APl GRAVITY AT 60/60 F, (ASTM D-7777), calculated from SG 46.5 7/10/2014
SPECIFIC GRAVITY AT 60/60 F (ASTM D-7777), measured 0.7949 7/10/2014
API GRAVITY AT 100/100 F, (ASTM D-7777), calculated from SG 45.4 7/11/2014
SPECIFIC GRAVITY AT 100/100 F (ASTM D-7777), measured 0.8001 7/11/2014
REID VAPOR PRESSURE (ASTM D5191), PSIG AT 100 F, measured 5.40 7/11/2014
BOTTOM SEDIMENT & WATER (ASTM D-4007), weight %, measured <0.025 7111/2014
CLOUD POINT (ASTM D-97), deg C, measured -25.0 7/11/2014
POUR POINT (ASTM D-97), deg C, measured 1.0 7/11/2014
SULFUR CONTENT BY XRAY (ASTM D-4294), weight %, measure;'] 0.0007 7/11/2014
PARAFFIN CONTENT (UOP-46), weight %, measured 16.494 7/11/2014
EOG GRINDOUT (EOG METHOD), volume %, measured 5.500 7/11/2014
KINEMATIC VISCOSITY AT 100 F (ASTM D-445), <32.0 7/14/2014
KINEMATIC VISCOSITY AT 120 F (ASTM D-445), <32.0 7/14/2014
ASPHALTENES (ASTM D-3279), weight %, CL <0.1 7/16/2014
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PRECISION

‘“ ANALYSIS GAS MEASUREMENT EMISSIONS TESTING LABORATORY

ASTM D86 Distillation
Certificate of Analysis

Date Tested: 7/24/2014 Qualifiers:
% Recovery DEG C @ 300mm Hg
Intial Boiling Point 42

8 81
10 95
20 109
30 129
40 151
50 182
60 216
70 259
80 300
Final Boiling Point N/A
Volume % Recovery 80
Volume % Residue 18
Volume % Loss 2

Comments: Residue and loss observed
Temperatures are uncorrected for barometric pressure
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I

PREE ;IS ON
ANALYSIS GAS MEASUREMENT EMISSIONS TESTING

LABORATORY

y/ 856 0866

n-labs

Client: EOG Resources-Powder River Basin Analysis Date: 7/14/2014
Sample ID: Ballista 202-1003H Date Sampled: 7-10-14
Unique #: NI Purpose: NI
Sample Temperature: 70DEGF Sample Pressure: 1000 PslI
Sampled By: A. McKerchie Type Sample: Spot
County: Campbell

Components Mole % Weight % Liq. Vol. %
Carbon Dioxide............. 1.1464 2.532 1.045
Hydrogen Sulfide........... 0.0000 0.000 0.000
NItrogen. . s 0.4718 0.663 0.277
Methane......cuin 81.7060 65.785 74.015
Ethane.....amas 10.9453 16.517 15.641
PropanBawnammms 3.9562 8.755 5.824
iSO-Butane.......c.ccveemens 0.3521 1.027 0.616
n-Butane........ccoceveenns 0.8706 2.540 1.467
iso-Pentane.................. 0.1624 0.588 0.317
n-Pentane.......ccce..... 0.1869 0.677 0.362
Cyclopentane............... 0.0100 0.035 0.016
n-Hexane........ccoeeevenn 0.0410 0177 0.090
Cyclohexane................ 0.0187 0.079 0.034
Other Hexanes ............. 0.0497 0.215 0.109
Heptanes s 0.0346 0.174 0.085
Methylcyclohexane........ 0.0158 0.078 0.034
2,2,4-Trimethylpentane... 0.0000 0.000 0.000
Benzene........oeneen, 0.0108 0.042 0.016
TOlUBHE rmmnsnems 0.0078 0.036 0.014
Ethylbenzene............... 0.0002 0.001 0.000
Xylenes......coueveeeencn. 0.0012 0.007 0.003
C8+ Heavies.......c.c..... 0.0125 0.071 0.034
{2 7. | L —— 100.000 100.000 100.000



ADDITIONAL BETX DATA

Components Mole % Weight % Liq. Vol. %
Cyclopentane 0.0100 0.035 0.016
Cyclohexane 0.0187 0.079 0.034
2-Methylpentane 0.0313 0.135 0.069
3-Methylpentane : 0.0184 0.080 0.040
n-Hexane 0.0410 0177 0.090
Methylcyclohexane 0.0158 0.078 0.034
2,2,4-Trimethylpentane 0.0000 0.000 0.000
Benzene 0.0108 0.042 0.016
Toluene 0.0078 0.036 0.014
Ethylbenzene 0.0002 0.001 0.000
m-Xylene 0.0002 0.001 0.000
p-Xylene - 0.0008 0.004 0.002
o-Xylene 0.0002 0.001 0.000
SPECIFIC GRAVITY @ 60/60 F, calculated.........ocvvveininiiiiinineiiiinsinrneensernenes
TOTAL-GPM /(Ethafie Thelisive)wconmvirmrmmnimass s i s s
CALCULATED BTU / REAL CF @ 14.73 PSIA, dry basis....ccoceevirviinienrernannnannens
CALCULATED BTU / REAL CF @ 14.73 PSIA, wet basis.......ccvcvivievrinenninrnnnensn.
AVERAGE MOLECULAR WEIGHT ....ociiiiiiiiiiiiieriiieiieine e rnne e ransnnannenes
MOLAR MASS RATTO ...cieieiiieiietiaereaeineteraneenneanssanernssensesssssessassensenssneres
RELATIVE DENSITY (G x Z (Air) / Z ), calculated.........ccovvinivrvnvrinnnrirnenannnns
IDEAL GROSS HEATING VALUE, BTU / IDEAL CF @ 14.696 PSIA........c..........
COMPRESSIBILITY FACTOR (Z).1v.eccvvveeureeasieeeeineseeosesessssessosessessesssseen
PROPANE GPM i s s o s sy s s s g s s i e e s e e
BUTANE GPM .civvicusmvausvivenins s svsiissmiia vansve soiios sivssavsvnsass s avisans
GASOLINE GPM (PENTANE AND HEAVIER) ...ccoiviiiiiiiiiiiiincnienienienenaes
TOTALACIDIGAS NOLE bt it s e s s e s i s A mmn i
H25 MOLE Y sorionsnesis s Goim s i iisssass s il i bas sman e s s s s s b i st st st sttt
HHZS PP uineinscsnsnsnmne snnsssonnnsssssssssssssssssssisnss s o ns s e niei sisssa s sine siaessn o sess
VOC WEIGHT FRACTTION ...iiiiiiiiiiiiiiiiniiiiiieteitestrieanssrransesianssssnssenssssassssans

0.6880
4.603
1188.299
1168.384
19.925
0.6880
0.6901
1181.824
0.99684

1.0871
0.3887
0.2079

1.1464
0.0000

0.145

NOTATION: ALL CALCULATIONS PERFORMED USING PHYSICAL CONSTANTS FROM GPA 2145-09, THE TABLES

OF PHYSICAL CONSTANTS FOR HYDROCARBONS AND OTHER COMPOUNDS OF INTEREST
TO THE NATURAL GAS INDUSTRY.



Sample ID No.:
Sample Description:

14071101-03
Ballista 202-1003H

Sample Date: |7/10/2014
Laboratory: |Precision Analysis
Component b (Wt %)
(Mol %) ™
Hydrogen Sulfide 0.0000 0.0000
Oxygen 0.0000 0.0000
Carbon Dioxide 0.1359 0.0470
Nitrogen 0.0086 0.0020
Methane 6.9374 0.8670
Ethane 8.2895 1.9420
Propane 10.8439 3.7260
Isobutane 2.0816 0.9430
n-Butane 6.5227 2.9540
Isopentane 2.9914 1.6820
n-Pentane 4.2267 2.3760
Cyclopentane (n-C5) 0.0000 ‘ 0.0000
Cyclohexanes 0.0000 } 0.0000
Methylcyclohexane 0.0000 ' 0.0000
Other Hexanes 3.0790 2.0670
Other Heptanes 7.1129 5.5530
Octanes 5.9512 5.2970
Nonanes 2.4196 2.4180
Decanes Plus 32.8131 65.3730
Benzene 0.3200 0.1950
Toluene 1.6677 1.1970
Ethylbenzene 0.1226 0.1010
Xylenes (Total) 1.1217 0.9280
n-Hexane 2.9872 2.0060
2,2,4-TMP 0.3674 0.3270
Total 100.00 100.00
Sample Temperature 70 °F
Sample Pressure 80 psig
Molecular Weight 128.2650 Ib/Ib-mol
Specific Gravity 0.7630
API| Gravity 454
RVP 5.40 psig




Sample ID No.:

Ballista 202-1003H

Sample Description:

Ballista 202-1003H

Sample Date: |7/10/2014
Laboratory: |Precision Analysis
Component MWi (Moly':m - (Molsgrac) yiMWi (V\Ilitall-"'::c) (Wt %)
Oxygen 32 0.0000 0.0000 0.0000 0.0000 0.00
Nitrogen 28.01 0.4718 0.0047 0.1322 0.0066 0.66
Carbon Dioxide 44.01 1.1464 0.0115 0.5045 0.0253 2.53
Hydrogen Sulfide 34.8 0.0000 0.0000 0.0000 0.0000 0.00
Methane 16.041 81.7060 0.8171 13.1065 0.6579 65.79
Ethane 30.063 10.9453 0.1095 3.2905 0.1652 16.52
Propane 44.092 3.9562 0.0396 1.7444 0.0876 8.76
Isobutane 58.118 0.3521 0.0035 0.2046 0.0103 1.03
n-Butane 58.118 0.8706 0.0087 0.5060 0.0254 2.54
Isopentane 72.114 0.1624 0.0016 0.1171 0.0059 0.59
n-Pentane 72.114 0.1869 0.0019 0.1348 0.0068 0.68
Cyclopentane 70.13 0.0100 0.0001 0.0070 0.0004 0.04
Cyclohexane 84.16 0.0187 0.0002 0.0157 0.0008 0.08
2,2-Dimethylbutane 86.18 0.0000 0.0000 0.0000 0.0000 0.00
2,3-Dimethylbutane 86.18 0.0000 0.0000 0.0000 0.0000 0.00
2-Methyl Pentane 86.18 0.0000 0.0000 0.0000 0.0000 0.00
3-Methyl Pentane 86.18 0.0000 0.0000 0.0000 0.0000 0.00
Other Hexanes 86.18 0.0497 0.0005 0.0428 0.0021 0.21
Methycyclohexane 98.19 0.0158 0.0002 0.0155 0.0008 0.08
Heptanes 100.21 0.0346 0.0003 0.0347 0.0017 0.17
Octanes + Heavies 114.23 0.0125 0.0001 0.0143 0.0007 0.07
Nonanes 128.26 0.0000 0.0000 0.0000 0.0000 0.00
Decanes Plus 142.29 0.0000 0.0000 0.0000 0.0000 0.00
n-Hexane 86.17 0.0410 0.0004 0.0353 0.0018 0.18
Benzene 78.12 0.0108 0.0001 0.0084 0.0004 0.04
Toluene 92.15 0.0078 0.0001 0.0072 0.0004 0.04
Ethylbenzene 106.17 0.0002 0.0000 0.0002 0.0000 0.00
Xylenes (Total) 106.17 0.0012 0.0000 0.0013 0.0001 0.01
2,2,4-TMP 114.23 0.0000 0.0000 0.0000 0.000000 0.00
Total 100.00 1.00 1.00 100.00

Total Hydrocarbon (HC) 0.9838 0.9680

Total VOC (C3+) 0.0573 0.1450

Total HAP 0.0006 0.0026

Total MW | 19.92 Ib/lb-mol

Lower Heating Value (dry)

1,073 Btu/scf

Lower Heating Value (dry)

20,540 Btu/lbm

Higher Heating Value (dry)

1,185 Btu/scf

Higher Heating Value (dry)

22,681 Btu/lbm
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Attachment F - Emissions Calculations and
Supporting Documentation (ProMax® Model Runs)



Table A-1 EOG Resources, Inc. - Ballista 202-1003H Oil & Gas Production Facility
Estimated Potential Criteria & HAP Pollutant Emissions per Source

Uncontrolled
| Annual Criteria Emission Rates Total |
ID Emission Unit NO, co vocC SO, PM,, HAPS
1 |Crude Oil Tanks 46.1 tpy 1.50 tpy |
2 |Produced Water Tanks 0.34 tpy 0.01 tpy
4 3 |Zeeco Tri-Tip Flare ' 0.09tpy | 0.50 tpy 0000tpy| 001tpy| |
§ 4 |Vapor Recovery Tower 7 413.6 tpy 15.38 tpy
o 5 |Zeeco Tri-Tip Flare 2 0.72tpy | 3.90 tpy B 0.002tpy | 0.10 tpy |
& 6 |Line Heater | 0.12tpy ' 0.05 tpy 0.01tpy | 0.001tpy | 0.01tpy 0.008 tpy
% 7 |Heater Treater 0.26 tpy 0.11 tpy 0.02tpy | 0.002tpy | 0.02tpy
E 8 |Pneumatic Pumps | 6.9 tpy ; 0.13 tpy |
9 |Truck Loading 5.18 tpy | _ ~0.25tpy |
10 | Fugitive Components ~ 1.78tpy ) - 0.09 tpy |
11 |Treater Gas Flare Emissions 10.23 tpy = 55.67 tpy 967.9tpy | 0.073 tpy 3.36 tpy 17.6 tpy
Totals 11.4tpy  60.2tpy 1,445.3tpy 0.08 tpy 3.5tpy | 35.0 tpy

The VOC and HAP emissions from the Tri Tip Flare are accounted for in the crude oil and produced water tanks.
The VOC and HAP emissions from the flashing occuring in the VRT that are sent to the Tri Tip Flare are accounted for in the VRT. The vapors are currently

sent to the Tri Tip Flare that has a vendor guaranteed destruction efficiency of 98% or higher. VRT emissions are presented separate from tank emissions fo
show where the emissions are coming from.

Controlled
Annual Criteria Emiss?on Rates Total
1D Emission Unit NO, co vVOC | 80, PM,, HAPs
1 |Crude Qil Tanks 0.92 tpy 0.03 tpy
2 |Produced Water Tanks 0.01 tpy 0.00 tpy
T 3 |Zeeco Tri-Tip Flare 3 0.09tpy | 0.50 tpy | 0.000tpy | 0.01 tpy
§ 4 Vapor Recovery Tower | 8.27tpy 0.31 tpy
3 5 |Zeeco Tri-Tip Flare 0.72tpy | 3.90 tpy | 0.002tpy | 0.10 tpy
ﬁ 6 |Line Heater 0.12 tpy 0.05 tpy 0.01 tpy | 0.001 tpy 0.01 tpy 0.008 tpy
% 7 |Heater Treater 026tpy  0.11tpy | 0.02tpy | 0.002tpy | 0.02tpy|
E 8 |Pneumatic Pumps 0.14 tpy 0.00 tpy
9 |Truck Loading 5.18 tpy 0.25 tpy
10 |Fugitive Components 1 1.78 tpy 0.09 tpy
11 |Treater Gas Flare Emissions 10.23 tpy : 55.67 tpy 19.36tpy | 0.073tpy | 3.36tpy | 0.35tpy
i |
Totals 11.4 tpy \ 60.2 tpy 35.7 tpy | 0.08 tpy 3.5tpy | 1.04tpy

The VOC and HAP emissions from the Tri Tip Flare are accounted for in the crude oil and produced water tanks.

The VOC and HAP emissions from the flashing occuring in the VRT that are sent to the Tri Tip Flare are accounted for in the VRT. The vapors are currently
sent to the Tri Tip Flare that has a vendor guaranteed destruction efficiency of 98% or higher. VRT emissions are presented separate from tank emissions to
show where the emissions are coming from.



Table A-2

Tri-Tip Flare Emission Calculations
Tri-Tip Flare for Crude Oil & Produce Water Tanks

EOG Resources, Inc. - Ballista 202-1003H Oil & Gas Production Facility

Emission Source:

Crude & PW Tanks

Source Type: Tri-Tip Flare
Heat Input: 0.31 MMBtu/hr
Tank Vent Gas Flowrate: 93.9 scflhr
- Tank Vent Gas Flowrate: 0.82 MMscflyr
Pilot Gas Flowrate: 16.8 scf/hr

Pilot Gas Flowrate:

0.15 MMscf/yr

Total Flowrate to Combustor Including Pilot:

0.97 MMscf/yr

Estimated HHV:

2,786 Btu/scf

Total VOC Destruction Efficiency:  98%
Sulfur Content of Fuel: 0.0020 gr/scf
Operating Hours per Year: 8,760 hriyr

Emission Factors or

Emissions - Controlled

Pollutant Uncontrolled Emissions @ Ib/hr ®+© tpy @

NO, 0.068 Ib/MMBtu 0.021 0.09
cO 0.370 Ib/MMBtu 0.114 0.50
VOC - Crude 46.05 tpy uncontrolled @ 0.210 0.92
VOGC - PW 0.338  tpy uncontrolled ® 0.002 0.007
S0, 0.00020 Ib/MMBtu 0.0001 0.0003
PM g 40.0 Hg/L 0.002 0.0109
PM, 5 40.0 Ha/L 0.002 0.0109
Benzene-Crude 0.107  tpy uncontrolled 0.0005 0.0021
Benzene-PW 0.003  tpy uncontrolled 0.00001 0.0001
Toluene-Crude 0.205  tpy uncontrolled 0.0009 0.0041
Toluene-PW 0.005  tpy uncontrolled 0.00002 0.0001
Ethylbenzene-Crude 0.006 tpy uncontrolied 0.0000 0.0001
Ethylbenzene-PW 0.00015 tpy uncontrolied © 0.000001 0.0000
Xylenes-Crude 0.047  tpy uncontrolled 0.0002 0.0009
Xylenes-PW 0.0011  tpy uncontrolled 0.000005 0.0000
n-Hexane-Crude 1.065  tpy uncontrolled 0.0049 0.0213
n-Hexane-PW 0.002 tpy uncontrolled 0.00001 0.0000
224-TMP-Crude 0.071  tpy uncontrolled © 0.0003 0.0014
224-TMP-PW 0.00002 tpy uncontrolled 0.0000001 0.000000

Total HAPs 1.512 tpy uncontrolled © 0.0069 0.0302

Notes:

(a) Emission factors are from AP-42 Tables 13.5-1 & 2 (Industrial Flares)

40 ug/L is for lightly smoking flare (this is conservative as this unit is smokeless in design).

S0, emissions based on AP42, which is based on 100% conversion of sulfur to SQ at 2000 grains/MMscf.

(b) Hourly Emission Rate (Ib/hr) except for PM,, = (Emission Factor, Ib/MMBtuf) * (Heat Input, MMBtu/hr)
(c) (MMscf CH,) (10.6 scf E/scf CH,) (0.0283 m%scf E) (40 i PM,o/L E) (1000 I/m?) (g/106 pg) (16/453.59 g) / (hr/yr) = Ib PMy,/ hr

(d) Annual Emission Rate (tpy) = (Hourly Emission Rate, Ib/hr) * (hr/yr) / (2,000 Ib/ton)

(e) For VOC & HAP there are no emission factors used, instead uncontrolled emissions are taken directly from Bryan Research & Engineering, Inc.
ProMax™ 3.2 simulation software program using site specific compositional analysis (Precision Analysis 07-10-2014 for Ballista 202-1003H).

Controlled emissions are based on 98% control efficiency for Tri-Tip Flare.

From the 3-phase separator, liquids are sent to a Vapor Recovery Tower (VRT) where the majority of the flashing occurs and the vapors are sent to the
enclosed combustor (COM). The liquids from the VRT are then sent to the tanks where the pressure differential is about 1.75 psia and a little flashing
occurs along with working and breathing losses. These vapors from both the oil and produced water tanks are also captured and routed to the Tri-Tip

Flare that has a vendor guaranteed destruction efficiency of 98% or higher.

(tpy uncontrolled) * (100-95%) / (100) = tpy controlled

(tpy controlled) (2000 Ibfton) / (8760 hr/yr) = Ib/hr controlled




Table A-3 EOG Resources, Inc. - Ballista 202-1003H Oil & Gas Production Facility
Vapor Recovery Tower Emissions Controlled by Tri-Tip Flare

Emission Source: VRT with Tri-Tip Flare
Source Type: Process Vessel
Heat Input: 2.41 MMBtu/hr
VRT Vapor Flowrate: 873.9 scf/hr
Tank Vent Gas Flowrate: 7.66 MMscf/yr
Pilot Gas Flowrate: 16.8 scf/hr
Pilot Gas Flowrate: 0.15 MMscf/yr
Total Flowrate to Combustor Including Pilot: 7.80 MMscf/yr
Estimated HHV: 2,701 Btu/scf
Total VOC Destruction Efficiency: 98%
Sulfur Content of Fuel: 0.0020 gr/scf
Operating Hours per Year: 8,760 hrfyr

Emission Factors or Emissions - Controlled

Pollutant Uncontrolled Emissions @ Ib/hr ©(©) tpy
NO, 0.068 Ib/MMBtu 0.16 0.72
co 0.370 Ib/MMBtu 0.89 3.90
VOC 413.6 tpy uncontrolled © 1.89 8.27
SO, 0.00021 Ib/MMBtu 0.0005 0.0022
PM,q 40.0 Mg/l 0.023 0.1013
PM, s 40.0 Hg/L 0.023 0.1013
Benzene 1.104 tpy uncontrolled 0.0050 0.0221
Toluene 2.102 tpy uncontrolled 0.0096 0.0420
Ethylbenzene 0.065 tpy uncontrolled 0.0003 0.0013
Xylenes 0.476 tpy uncontrolled 0.0022 0.0095
n-Hexane 10.98 tpy uncontrolled © 0.0501 0.2196
224-TMP 0.658 tpy uncontrolled © 0.0030 0.0132
Total HAPs 15.38 tpy uncontrolled © 0.0702 0.3076

Notes:
(a) Emission factors are from AP-42 Tables 13.5-1 & 2 (Industrial Flares)
40 pg/L is for lightly smoking flare (this is conservative as this unit is smokeless in design).
SO; emissions based on AP42, which is based on 100% conversion of sulfur to S@at 2000 grains/MMscf,
(b) Hourly Emission Rate (Ib/hr) except for PM, = (Emission Factor, Ib/MMBtuf) * (Heat Input, MMBtu/hr)
(c) (MMscf CHy) (10.6 scf Efscf CHy) (0.0283 mPfscf E) (40 g PM; /L E) (1000 I/m®) (g/106 Hg) (Ib/453.59 g) / (hr/yr) =1b PMy/ hr
(d) Annual Emission Rate (tpy) = (Hourly Emission Rate, Ib/hr) * (hriyr) / (2,000 Ib/ton)

(e) For VOC & HAP there are no emission factors used, instead uncontrolled emissions are taken directly from Bryan Research & Engineering,
Inc. ProMax™ 3.2 simulation software program using site specific compositional analysis (Precision Analysis 07-10-2014 for Ballista 202-1003}
Controlled emissions are based on 98% control efficiency for Tri-Tip Flare.

From the 3-phase separator, liquids are sent to a Vapor Recovery Tower (VRT) where the majority of the flashing occurs and the vapors are also
sent to the Tri-Tip Flare that has a vendor guaranteed destruction efficiency of 98% or higher.

(tpy uncontrolled) * (100-95%) / (100) = tpy controlled (tpy controlled) (2000 Ib/ton) / (8760 hr/yr) = Ib/hr controlled
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Table A-4(a) EOG Resources, Inc. -Ballista 202-1003H Oil & Gas Production Facility
Process Heater(s) Hazardous Air Pollutant Emissions Calculations

Annual Hours of Operation 8,760 hr/yr
Total Maximum Heat Input  1.100 MMBtu/hr
Natural Gas Higher Heating Value 1,185 Btu/scf
Fuel Consumption (HHV) 0.0009 MMscf/hr
Fuel Consumption (HHV) 8.13 MMscf/yr
Number of Heaters 2
Emission Emission Rates
Factor Total for Two (2) Heaters
Pollutant (Ib/MMscf) ® (o/hr) ® (Ibslyr) (tpy)
2-Methylnaphthalene 2.4E-05 2.23E-08 1.95E-04 9.76E-08
3-Methylchloranthrene 1.8E-06 1.67E-09 1.46E-05 7.32E-09
7,12-Dimethylbenz(a)anthracene 1.6E-05 1.49E-08 1.30E-04 6.51E-08
Acenaphthene 1.8E-06 1.67E-09 1.46E-05 7.32E-09
Acenaphthylene 1.8E-06 1.67E-09 1.46E-05 7.32E-09
Anthracene 2.4E-06 2.23E-09 1.95E-05 9.76E-09
Benz(a)anthracene 1.8E-06 1.67E-09 1.46E-05 7.32E-09
Benzene 2.1E-03 1.95E-06 1.71E-02 8.54E-06
Benzo(a)pyrene 1.2E-06 1.11E-09 9.76E-06 4.88E-09
Benzo(b)fluoranthene 1.8E-06 1.67E-09 1.46E-05 7.32E-09
Benzo(g,h,i)perylene 1.2E-06 1.11E-09 9.76E-06 4.88E-09
Benzo(k)fluoranthene 1.8E-06 1.67E-09 1.46E-05 7.32E-09
Chrysene 1.8E-06 1.67E-09 1.46E-05 7.32E-09
Dibenzo(a,h)anthracene 1.2E-06 1.11E-09 9.76E-06 4.88E-09
Dichlorobenzene 1.2E-03 1.11E-06 9.76E-03 4.88E-06
Fluoranthene 3.0E-06 2.79E-09 2.44E-05 1.22E-08
Fluorene 2.8E-06 2.60E-09 2.28E-05 1.14E-08
Formaldehyde 7.5E-02 6.96E-05 6.10E-01 3.05E-04
Hexane 1.8E+00 1.67E-03 1.46E+01 7.32E-03
Indeno(1,2,3-cd)pyrene 1.8E-06 1.67E-09 1.46E-05 7.32E-09
Naphthalene 6.1E-04 5.66E-07 4.96E-03 2.48E-06
Phenanathrene 1.7E-05 1.58E-08 1.38E-04 6.91E-08
Pyrene 5.0E-06 4.64E-09 4.07E-05 2.03E-08
Toluene 3.4E-03 3.16E-06 2.77E-02 1.38E-05
Heater Total HAPs 0.0077 tpy
Maximum Individual HAF 0.0073 tpy

Notes:

(a) Emission factors from AP-42, Section 1.4, Table 1.4-3 (7/98).

(b) Hourly Emission Rate (Ib/hr) = (MMscf/hr) * (Ib/MMscf)

(c) Annual Emission Rate (tpy) = (MMscf/yr) * (Ib/MMscf) / (2,000 Ib/ton)
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Table A-8 EOG Resources, Inc. - Ballista 202-1003H Oil & Gas Production Facility
Flare Emission Calculations

Ballista 202-1003H

Source Type: Tri-Tip Flare
Heat Input: 100.31 MMBtu/hr
Flowrate: 2,032,000 scf/day
assumes that.  Flowrate: 84,666.7 scf/hr
Flowrate: 254.00 MMscflyr
Estimated HHV: 1,185 Btu/scf
Total VOC Destruction Efficiency: 98%
Molecular Weight: 19.9 Ib/Ib-mol
VOC Fraction of Gas: 0.1450
Sulfur Content of Fuel: 0.0020 gr/scf
Operating Hours per Year: 3,000 hr/yr
Emission Emissions
Pollutant Factors @ Ib/hr (P ©) tpy @
NO, 0.068 Ib/MMBtu 6.82 10.2
CcO 0.370 Ib/MMBtu 37.11 55.7
S0, 0.00048 Ib/MMBtu 0.05 0.07
PM;q 400 Mg /L’ 2.24 3.4
PM, s 40.0 pg/L” 2.24 3.4
Wt. Fraction of VOC & HAP Emission Rates
Pollutant Gas Uncontrolled Controlled
VOC 0.1450 | 645.3 Ib/hr 967.9 tpy 12.91 Ib/hr 19.4 tpy
Benzene 0.0004 | 1.88 Ib/hr 5,652.8 Ibfyr 0.04 Ib/hr 113.1 Iblyr
Toluene 0.0004 | 1.61 Ib/hr 4,815.8 Ib/yr 0.03 Ib/hr 96.3 Ibfyr
Ethylbenzene 0.0000 | 0.05 Ib/hr 142.3 Ib/yr 0.00 Ib/hr 2.8 Iblyr
Xylenes 0.0001 | 0.28 Ib/hr 853.6 Ibfyr 0.01 Ib/hr 17.1 Iblyr
n-Hexane 0.0018 | 7.891Ib/hr |23,671.2 Ib/yr 0.16 Ib/hr 473.4 Iblyr
2,2,4-TMP 0.000000 | 0.00 Ib/hr 0.0 Ib/yr 0.00 Ib/hr 0.0 Ib/yr

Notes:
(a) Emission factors are from AP-42 Tables 13.5-1 & 2 (Industrial Flares)
40 pg/ L is for lightly smoking flare (this is conservative as this unit is smokeless in design).
SO, emissions based on AP42 Table 1.4-2, which is based on 2,000 grains S/MMscf and 100% conversion
(b) Hourly Emission Rate (Ib/hr) except for PM, = (Emission Factor, Ib/MMBtuf) * (Heat Input, MMBtu/hr)

(c) (MMscf CHy) (10.6 scf E/scf CH.) (0.0283 m¥/scf E) (40 p PMyo/L E) (1000 1) (g/106 pg) (1b/453.59 g) / (hr/yr) =1lb PMgy/ br
(d) Annual Emission Rate (tpy) = (Hourly Emission Rate, Ib/hr) * (hr/yr) / (2,000 Ib/ton)
(e) VOC & HAP emisssions:
Uncontrolled
(scf/hr) (Ib/Ib-mol) (VOC Fraction) (Ib-mol/379.3 scf) = Ib VOC/hr
(scf/hr) (Ib/Ib-mol) (HAP Fraction) (Ib-mol/379.3 scf) = |b HAP/hr
(Ib /hr) (hr/yr) (ton/2,000 Ib) = ton VOC/yr
(Ib /hr) (hriyr) = b HAP/yr

Controlled
(Ib VOC/hr) (100 - 95%) / (100) = Ib/hr
(Ib HAP/hr) (100 - 95%) / (100) = Ib/hr
(ton VOC/yr) (100 - 95%) / (100) = tpy
(Ib HAP/yr) (100 - 95%} / (100) = Ib/yr
VOC & HAP fraction from Ballista 202-1003H Gas Analysis - sample date 07-10-2014.



